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Euler’s remarks on the secular effects of the resisting medium 
upon the orbital motion of the Earth, 

and on the origin of the planets at a great distance from the Sun. 
By T. y. y. Scc. 

In view of the results briefly indicated in A. N. 4308, 
and of the paramount part played by the resisting medium 
in shaping the orbits of the planets and satellites, as well 
as the orbits of the attendant bodies in other cosniical 
systems observed in the immensity of space, some remarks 
of the celebrated Leonard Euler are of much interest to 
contemporary astronomers and mathematicians. These re- 
marks are included in the Philosophical Transactions of the 
Koyal Society for 1749, p. 141-142, under the title: ))Part 
of a letter from Leonard Euler, Professor of mathematics at 
Berlin and F. R. S., to the Rev. hlr. Caspar \Vetstein, Chaplain 
to the Prince of Wales, dated Berlin, June 28, 1 7 4 9 ;  read 
Nov. 2 ,  1749.:. And this is followed by a similar extract 
from a second letter to Wetstein, dated Berlin, Dec. 20,  

1749, read March I ,  1750. 
The views of Euler here set forth are very remarkable 

not only for the insight they show into the mechanism of 
the heavenly motions, but also into the true mode of origin 
of our solar system. It must be remembered that, in reaching 
these views on cosmogony, Euler preceded both Kant ( I  7 5 5) 
and Laplace ( I 7 96), and that he was the first mathematician 
since Newton to consider the secular effects of a resisting 
medium. His views on the origin of the planets are there- 
fore free from every possible prejudice, and the direct out- 
come of the continued action of forces which he believed 
to be operative in the heavenly spaces. 

Newton seems to have held that the spaces where the 
planets move are essentially as devoid of matter as a yacuum. 
This is expressly stated in the first paragraph of the General 
Scholium to the BPrincipia.:. Yet he may have believed 
that some waste matter is diffused in the celestial spaces, 
for in the paragraph just before the General Scholium, he 
says: *The vapors which arise from the Sun, the fixed stars, 
and the tails of the comets may meet at last with, and fall 
into, the atmospheres of the planets by their gravity.:. 

Cheseaux was the first to express the views that the 
heavenly spaces are not perfectly transparent, but that light 
suffers a certain amount of absorption or extinction in passing 
over great distances (cf. L. de Cheseaux, Traite de la comtte 
qui a paru en 1743 et 1744, 8 O ,  Lausanne et Gentve, 1744, 
p. 223). This account of Cheseaux was written five years 
before the promulgation of Euler’s views, and it is uncertain 

to what extent, if at all, Newton and Cheseaux had in- 
fluenced Euler in reaching the conclusion that the planets 
suffer resistance in their motions about the Sun. 

The extracts from Euler’s letters are as follows: 

I )  F i r s t  l e t t e r :  ))XXII. Monsieur le Monnier writes 
to me that there is, at Leyden, an Arabick manuscript of 
Ibn Jounis (if I am not mistaken in the name, for it is not 
distinctly written in the letter), which contains a history of 
astronomical observations. AI. le hlonnier says, that be in- 
sisted strongly on publishing a good translation of that book. 
And as such a work would contribute much to the improve- 
ment of astronomy, I should be glad to see it published. 
I am very impatient to see such a work which contains ob- 
servations, that are not so old as those recorded by Ptolemy. 
For having careftilly examined the modern observations of 
the Sun with those of some centuries past, although I have 
not gone further back than the fifteenth century, in which 
I have found Walther’s observations made at Niiremberg, 
yet I hare observed that the motion of the Sun (or of the 
Earth) is sensibly accelerated since that time; so that the 
years .are shorter at present than formerly ; the reason of 
which is very natural, for if the earth, in its motion, suffers 
some little resistance (which cannot be doubted, since the 
space through which the planets move, is necessarily full of 
some subtile matter, were it no other than that of light), 
the effect of this resistance will gradually bring the planets 
nearer and nearer the Sun; and as their orbits thereby be- 
come less, their periodical times will also be diminished. 
Thus in time the earth ought to come within the region of 
Venus, and in fine into that of Mercury, where it would 
necessarily be burnt. Hence it is manifest that the system 
of the planets cannot last forever in its (present) state. It 
also incontestibly follows that this system must have had a 
beginning; for whoever denies it must grant me, that there 
was a time, when the earth was at the distance of Saturn 
and even farther, and consequently that no living creature 
could subsist there. Nay there must have been a time 
when the planets were nearer to some fixt stars than to the 
Sun; and in this case they could never come into the solar 
system. This then is a proof, purely physical, that the world 
in its present state, must have had a beginning, and must 
have an end. In order to improve this notion, and to find 
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with exactitude how much the years become shorter in each 
century, I am in hopes that a great number of older ob- 
servations will afford me the necessary succours. 

2 )  Second le t ter :  ,XXIII. I am still thoroughly 
con\Finced of the truth of what I advanced that the orbs of 
the planets continue to be contracted, and consequently their 
periodic times grow less. * ;k * The late Dr. Halley has 
also remarked that the revolutions of the moo11 are quicker 
at present than they were in the time of the ancient Chal- 
deans, who have left us Some observatiolls of eclipse=.cc 
Euler then discusses the difficulty of finding the number of 
days since the time of Ptolemy, and thinks the uncertainty 

length Of the day is 'Onstant. 'At present measure the 

pendulum of given length makes in this space of time; but 

lnay be a day Or two, raises the questioll the 

length Of the by the Of which a 

the ancients were not acquainted with the experiments, where- 
by we might hare been informed, whether a pendulum of 
the same length made as many vibrations in a day as now. 
But even though the ancients had actually made such ex- 
periments, we could draw no inferences from them, without 
supposing, that gravity, on which the time of an oscillation 
depends, has always been of the same force; but who will 
ever be in a condition to prove this invariability in gravity ?(( 
He finally concludes that both the lengths of the Year and 
day are diminishing, "SO that the same number will answer 
nearly to a Yearox 

The views of Euler here set forth that the earth and 

at present are so remarkable that it is scarcely necessary 
other planets ,,,ere at one time farther frorn the Sun than 

to do 11lore than bring them to the attention of astronomers. 
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